Abstract-Potassium diphenylmethyl xanthate and its monomeric complexes were synthesized at room temperature under inert gas and stirring condition. 
I. Introduction
Xanthates are an important class of organic species that have shown a range of applications have attracted chemists. This based on their industry applications, analytical, and coordination chemistry. They have been used in industry as flotation agents for nonferrous metal sulfide ore (Coucouvanis, 1979; Rao, 1971) . Further, their role as additives lubricating oils is well documented (Rao, 1971) . Based on their coordination behavior, xanthates as reagents have been used in analytical determination and separation of a large numbers of metal ions (Exarchos, et al., 2001; Cox, et al., 1996; and Vastag, et al., 1990) . Some of xanthates species and their metal complexes are used as pharmaceuticals for HIV infections. Furthermore, xanthate-based gold (I) complexes have played a key role in the design and fabrication of electronic and sensor devices. Recently, the preparation of monomeric five-coordinate Cu-xanthates adducts with pyridine derivatives have been reported (Gurpreet, et al., 2013) . The introduction of pyridyl moiety was to overcome the instability of the fourcoordinate Cu-xanthates complexes (Kour, et al., 2013) . In this paper, we describe the synthesis and physical characterization of potassium diphenylmethyl xanthate ligand and its monomeric metal complexes with some of divalent transition metal ions (Fe II , Co II , Ni II , Cu II , Zn II , and Cd II ).
II. Experimental

A. Materials
Chemical reagents were commercially available and used without purification (Diphenyl Benzophenone -SigmaAldrich 99%, Sodium Borohydrate -Merck 99%, Potassium hydroxide -Sigma-Aldrich 85%, Carbon Disulfide -Aldrich 99%, Metal chloride salt -Fluka 98%, and Methanol -SigmaAldrich 99%).
B. Physical measurements
Elemental analyses (C, H, N, and S) were carried out on a Heraeus instrument (vario EL). Melting points were obtained by a Buchi SMP-20 capillary melting point apparatus. IR spectra were recorded as ATR uses a smart diamond ATR attachment on a Thermo-Nicolet Fourier transform-infrared (FTIR) spectrometer (AVATAR 320) in the range of 4000-500/cm, and as CsI discs using a Shimadzu 8300 FTIR spectrophotometer in the range of 600-300/cm. Electronic spectra were measured between 200 and 1000 nm with 10 −3 M solutions in dimethylsulfoxide (DMSO) spectroscopic grade solvent at 25°C using a Perkin-Elmer spectrophotometer Lambda. NMR spectra ( H HMQC NMR) were acquired in DMSO-d6 solutions using a Jeol Lambda 400 MHz spectrometer with tetramethylsilane for 1 H NMR. Metals were determined using a Shimadzu (A.A) 680 G atomic absorption spectrophotometer. Conductivity measurements were made with DMSO solutions using a Jenway 4071 digital conductivity meter, and room temperature magnetic moments were measured with a magnetic susceptibility balance (Johnson Matthey Catalytic System Division). (Al-Fahdawi and AlSalihi, 2015) The ligand has prepared by dissolving (1 g, 5.51 mmol) of diphenyl benzophenone (1.0417 g, 27.55 mmol) of sodium borohydride with continues stirring in 50 ml of methanol for 1 h and then the mixture was treated with microwave for 3 min. The solvent was removed under reduced pressure and the residue was purified using unplait silica gel chromatography with eluent (9.5:0.5 dichloromethane/ methanol) at R f =0. 
III. Synthesis
A. Preparation of diphenylmethanol
B. Preparation of xanthate salt
Xanthate salt was prepared by a conventional method (Seleem, et al., 2011) as in the following: To a suspension of finely powdered (1.1 g, 20 mmol), potassium hydroxide was dissolved in 20 ml of dioxane and a solution (10 mmol) of diphenylmethanol and (1.8 g, 24 mmol) of carbon disulfide in 10 ml of dioxane was add. The mixture was stirred overnight at room temperature, then 7 ml from diethyl ether was added, and the mixture was stirred for an additional 1 h. A paleyellow solid was collected by filtration, washed with ether, and dried under vacuum. Yield: 1.28 g, (98.1%) of m.p.= 93-94°C, IR (ATR cm −1 ) characterization was as follows: 3049 ν ar (C-H), 1618-1488 ν ar (C=C). NMR data (ppm), δ H (400 MHz, Chloroform-Dme): 7.79-7.47 (m, 10H), 1.62 (s, 1H, C-H); δ C (100.63 MHz, CDCl 3 ): 116. 33, 128.29, 129.97, 132.40, 137.65, 196 .40.
C. General synthesis of the complexes
A general method was used to obtain the required metallic xanthate complexes as follows:
Metal chloride salt (1 mmole) was dissolved in 10 ml of ethanol and mixed with methanolic solution of the potassium xanthate ligand (2 mmol) in methanol (15 mL). The mixture was allowed to stir overnight at room temperature, then distilled water was added for precipitating the product. The resulted solid was filtered off, washed by methanol, and dried at room temperature to give the required xanthate complex. Elemental analysis data, colors, and yields for the complexes are given in Table I .
IV. Results and Discussion
Free xanthate ligand was obtained from the reaction of diphenyl methanol with carbon disulfide in alkaline medium (KOH). The general synthetic method involves the reaction of some transition metals with alkali metal salt of the corresponding thioacid (exothermic behavior) as shown in Fig. 1 C-NMR spectra, elemental analysis, and X-ray single crystal diffraction analysis (Al-Fahdawi and Al-Salihi, 2015) (see experimental section).
IR (ATR) spectrum of the ligand shows characteristic bands due to the ν(O-H) and ν(C=C) at 3270 cm -1 and (1493, 1454) cm -1 , respectively, as functional groups (Seleem, et al., 2011) . H-NMR spectrum for the ligand shows characteristic single peak at δ = 5.83 ppm, which attributed to O-H protons. The spectrum displays single resonances at δ = 2.35 ppm assigned to methanolic group (C-H). These signals in diphenylmethanol compound are appeared at down filed when they are attached withdrawing groups CS 2 to the xanthate salt (Srinivasan, et al., 2012) . Whereas IR (ATR) spectrum bands of the xanthate salt ligand show bands at 1618-1488 cm −1 due to ν(C=C) assigned to the aromatic groups, also the spectrum shows band at 1073 cm −1 due to ν (C=S). The disappearance of ν(O-H) band due to the replacement of the hydrogen atom by CS 2 . The 1 H-NMR spectrum for xanthate salt appears as expected downfield at δ = 1.62 ppm due to (C-H) methanolic group and 7.79-7.49, which assigned to aromatic protons (Al-Fahdawi, et al., 2013) . The absence of O-H group signal assigned that the CS 2 is in attach with oxygen atom.
13 C-NMR shows important peaks at CS 2 which detected at 196.40 ppm, which is disappeared in DEPT 13 C-NMR, because it is quaternary carbon (Al-Fahdawi, et al., 2014; Beer, et al., 2003) . That is the metal directed to the desired xanthate complexes. These new complexes were characterized by many techniques such as ATR. The infrared spectra ATR show characteristic bands of ligand and its complexes as shown in Table II .
The important bands of these complexes are ranged about 1230 ± 15 cm −1 and 1050 ± 10 cm −1 which are due to the υ(C-O-C) and υ(C=S) for Fe II , Co II , Ni II , Cu II , Zn II , and Cd II metal ion complexes, respectively (Al-Fahdawi and Al-Salihi, 2015). After complexation, the frequency of υ(C- Fig. 1 . The synthetic route for ligand and general structure for suggested complexes O-C) and υ(C=S) bands was shifted to higher and lower frequencies, respectively, for Fe II , Co II , Ni II , Cu II , Zn II , and Cd II metal ion complexes indicating that the complexation was carried out through sulfur, which has been confirmed by the frequency of υ(M-S) 360 ± 10 cm −1 (Al-Fahdawi, et al., 2014; Beer, et al., 2003) . The analytical data as shown in Table I agree with the suggested formulae C 14 H 11 KOS 2 (Fig. 1) . Molar conductance of the complexes in DMSO solutions is indicative of their nonelectrolytic nature (Yu, et al., 2009 II complexes exhibited different extents of red shift of bands related to the ligand field π → π* and n → π* transitions, bands in the range of 321-450 nm are related to the charge transfer transition (C.T) (Griffith, et al., 2011; Ma et al., 2011) (Table III) .
Magnetic moment value of the Fe II complex is in accordance of tetrahedral geometry (Aly, et al., 1985) . This has been confirmed by its UV-Vis in DMSO, which displays band in the d-d region at 626 nm, due to 5 T 2 → 5 E, indicating a tetrahedral structure (Batten and Robson, 1998 (Aly, et al., 1985) . Magnetic moment of this complex is typical for tetrahedral structure (Carlucci, et al., 2003) . The spectrum of the Ni II complex displays band in the d-d region, which is characteristic of square planar complexes. The magnetic moment value of the Ni II complex, as well as the other analytical data, is in agreement with its square planar structures (Batten, 2001; Zelenak and Gyoryov, 2002) . The Cu II complex exhibited electronic spectrum and magnetic moment confirming tetrahedral structure. The electronic spectra of the Zn II and Cd II complexes exhibited bands related to ligand field and (L→M) charge transfer (Lever, 1984 (Table IV) .
X-ray powder diffraction (XRD) pattern of Coп complex shows well-defined crystalline peaks indicating that the sample is 20% crystalline in nature (Dokken, et al., 2009) , and the XRD powder diffraction pattern of copper complex has been given in Fig. 3 .
In Fig. 3 , The XRD of Co II metal complex of different scale particles is well coincident with each other, and it means that different forms of complexes have the same structure (Guillemet-Fritsch, et al., 2006) . The sample has been dried and then scanned in the 2θ range of 10-80° confirming four coordination around Co ion complex (Kavitha and Lakshm, 2017; Zheng, et al., 2017) . 
